In an attempt to enhance teacher and student performance in school, a learning management system (LMS) known as Knowledge-Net (K-Net) was introduced in Qatari independent schools. (All public schools in Qatar have transformed to independent schools; the independent schools model is similar to the charter school system in North America.) An LMS is a tool that organizes and regulates classroom administrative tasks, supports teachers and students in the teaching and learning process, and informs parents of their children's progress and school activities. Despite the benefits of the LMS, research studies indicate that its use by students has been limited because of a number of manipulative and non-manipulative factors that can influence behavior. This study explores the factors that impact student use of the LMS K-Net in Qatari independent schools. Quantitative data were collected through a questionnaire that was administered to students in 37 schools. A total of 1,376 students responded to the questionnaire. Semi-structured interviews were used to collect qualitative data that helped to confirm the results of the quantitative data and to provide additional insight on students' perspectives regarding the use of the LMS. The results point to a strong relation between ICT knowledge and LMS usage. They suggest that the more ICT knowledge students have, the less prone they are to using the LMS. Attitudinal barriers were not predictive of usage. Student usage was strongly correlated to teacher and parent usage. This study is informative in evaluating LMS usage in Qatari schools.
Introduction
Information and communication technologies (ICTs) have changed the nature of global interactions and educational practices (Economist Intelligence Unit Limited, 2001 ). Centered around business (Hollenstein, 2004; Baldwin, Sabourin, & Smith, 2004) , ICT has been adopted in both the public and private spheres and is intensively used in educational institutions (ten Brummelhuis, 2001 , as cited in Drent & Meelissen, 2008) . This has created a situation in which ICT affects all educational stakeholders: educators, parents, and students. Although information communication and knowledge-sharing are changing traditional concepts of schooling, the implementation of ICT in schools has been inconsistent (Fahey, 2000) . Research suggests that, despite the barriers, online and mobile learning is touted as the newest and best educational practice to remedy the difficulty of access to quality education (Sener & Stover, 2000) .
The current generation of ICT development, known as a learning management system (LMS), is designed to organize and regulate the administrative tasks of schools and other organizations (Esther, 2008) . According to Watson and Watson, an LMS provides "functionalities beyond instructional content such as management tracking, personalized instruction and integration across the system" (2007, p. 28 ). An LMS can effectively support instruction and facilitate learning using an organized "learning structure" to provide sup-
LMS Usage
In terms of usage, we shift the concept from being subjective, as in perceived usefulness, to objective (Al-Senaidi, Lin & Poirot, 2009 ). We observe specific measures of usage in the number of logins, time of logins, and requests made to the technical staff. Specifically, we examine LMS usage among students as a metric and objective measure. We also define attitudes toward the behavior in terms of barriers, both manipulative (e.g., interest, skills, or knowledge) and non-manipulative factors (e.g., lack of Internet access), hindering students' full use of the ICT system. Knowledge is defined as the level of student skill in various information communication technologies, including email, Internet, PowerPoint, and other utilities. In addition, knowledge includes skills in the use of LMS components such as uploading, downloading, chats, and discussion forums.
Aims of the Study
This study focuses on student LMS usage. In particular, it centers on student LMS/ICT knowledge and the effect of barriers on that usage. The study explores the following questions.
• How do students respond to questions regarding barriers and knowledge?
• What is the predictive power of manipulative and non-manipulative factors, and what is their relationship to attitudes, subjective norms, and belief systems on LMS usage?
• Are perceived barriers (manipulative or non-manipulative) the main predictors of usage of LMS?
Methods

Procedure
Survey and interview questionnaires were the main methods of data collection. The survey data were collected using the online survey collector Survey Monkey™. Technical staff from the Ministry of the Supreme Council of Information and Communication Technology (ictQATAR) connected the Survey Monkey™ questionnaire to the K-Net LMS. Once students logged into the LMS, they were prompted to respond to the questionnaire. To increase the number of responses, the researcher met with the project managers (information technology personnel at the schools), introduced the study, and distributed the questionnaire so that the managers became familiar with the type of questions the students were being asked. The project managers who managed the LMS in all 37 schools were instructed to remind students and teachers of the questionnaire. Because many of the project managers also taught the students ICT skills, they were asked to set aside a time for students to respond to questions in class. Project managers regularly reminded teachers to encourage 45 their students to respond to the questionnaires. The students (respondents) were reassured that there was no right or wrong response, but that the researchers were seeking their opinions on the different aspects of the LMS and that complete confidentiality would be maintained at all times. A total of 1,376 students responded to the questionnaire.
The questionnaire used in this study examines the two main factors of student-perceived barriers and students' knowledge. It is constructed of statements from previously published questionnaires from the Texas Center for Educational Technology at the University of Northern Texas and item domains established by Kuhlemeier and Hemker (2007) . Selected items address knowledge and barriers and have previously been used to evaluate ICT. These items have been used and validated in various contexts by their source authors.
The questionnaire item responses were constructed on a four-point Likert scale from often used (=4) to never used (=1). The attitude subsection of the questionnaire used ratings ranging from strongly agree (=4) to strongly disagree (=1). The questionnaire was printed in English and Arabic on the same form. The English items were translated by a committee cross-translation method widely used to translate an instrument from a source language (English) to a target language (Arabic) (Nasser, 2005) . Three translators were asked to translate the items, and the translations were validated by bilingual judges.
Interview Questions
Qualitative data were acquired through semi-structured interviews with individuals and focus groups. The research team visited five selected schools and conducted interviews with students. The selection of schools was based on student and school usage data.
An announcement about the study was made to the students on the LMS. Five schools responded to the researchers' call for interviews, and a total of 21 students were interviewed.
The purpose of these interviews was to gather data related to experiences and perceptions of LMS use. Interviews were conducted using a guide that contained a series of open-ended questions (see Table 1 ). Based on the participants' responses, probing questions were asked to increase information, allowing us to gain a thorough understanding of the participants' perspectives and the reasoning behind their responses. We identified trends, themes, and patterns (Kreuger, 1988 The interview with students continued until data saturation occurred. Saturation means that no matter how much more data are collected, there would be no new dimensions or properties to develop further categories. Once saturation was evident, we began to interpret our findings and developed the discussion, backed by the survey data. After a close analysis of participants' responses to the interviews, the information was categorized according to topics predominantly derived from the data. Finally, the findings were merged with the quantitative data into a tightly woven account resembling the reality of LMS usage.
Secondary Data
As mentioned earlier, the technical provider of the LMS provided the researchers with student LMS usage, and these data were merged with the survey responses. Once a student completed the survey at school, the usage data for that individual included the number of uploaded documents, average student hits (i.e., logins), duration of logins, and requests made to the help desk run by the Information Technology School Support Team. Data on usage were also collected for teachers, administrators, and parents. A correlational analysis was performed between all stakeholders (students, teachers, and parents) to determine association patterns between the different stakeholders, providing further evidence and supporting latent correlations. These data are available and easily provided by Maloumatia, a publicly funded company that developed the learning management system Knowledge-Net (K-Net). The correlations provide general information on usage.
Variables and Limitations
Two independent variables were conceptualized in this study, namely perceived knowledge and barriers (for knowledge items see Table 2 , items 1-15; for barrier items see items [16] [17] [18] [19] [20] [21] . The dependent variable is student usage of the LMS. Our intent was to build a path model linking these variables as attitudes and barriers to the knowledge of students; however, it was nearly impossible to operationally link usage with their responses to the questionnaire as the LMS (K-Net) does not track usage among end users. Therefore, the researchers used school usage rather than student usage when conducting the regression analyses. Other stakeholders, teachers and parents, are equally important to the effective use of the LMS. These will be included in a fully developed model once the results of the current study are analyzed.
Factors that Impact Student Usage of the Learning Management System in Qatari Schools
Nasser, Cherif, and Romanowski To examine the data, several statistical methods were used. The first analysis involved descriptive statistics based on the responses to the items on the questionnaire. In the second analysis, we ran a correlation to determine the association between student and parent usage and between student and teacher usage. Third, we ran an exploratory and confirmatory factor analysis to obtain reliability and validity measures for the knowledge and barriers items of the questionnaire. The explanatory factor analysis was conducted to examine the factor structure of the survey instrument. To determine reliability, we evaluated the internal consistency of the items representing each factor using Cronbach's alpha.
The items in the student questionnaire were factor analyzed using principle component analysis with unities in the diagonal, an Eigen cutoff value of 1.0, and a varimax rotation (Tabachnick & Fidell, 2007) to validate the factors formed before the two main factors of knowledge and perceived barriers to student usage. To validate the reliability of each scale, we calculated using a Cronbach's alpha. Finally, three regression analyses were performed.
The first analysis addressed the ICT/LMS knowledge and barriers as predictor variables.
We separated the knowledge scale into two variables and ran a second and third regression analysis based on them. The second regression analysis addressed ICT knowledge and barriers as predictor variables on usage. The third regression analysis addressed the knowledge of LMS and barriers as a predictor variable on usage. The regression analyses were performed using the school as the unit of analysis. Because the usage was provided for each school at an aggregate level, student-rated barriers and knowledge were averaged for each school such that each was assigned its measure based on students' average ratings for these variables.
Results
Descriptive Findings
In terms of knowledge, most of the students who responded to the questionnaire used ICT and LMS technologies to communicate and work on specific applications, as evident from items 1 to 15. Students indicated there were few barriers in terms of the availability of technologies. However, they argued that there was little time at school to use the LMS. In addition, there was an equal number of respondents who felt that the LMS was overly difficult to use or who did not know how to use it.
Factors that Impact Student Usage of the Learning Management System in Qatari Schools Nasser, Cherif, and Romanowski Quantitative Findings
The first set of analyses conducted included correlations between parent and student usage and teacher and student usage. This analysis was based on the secondary data provided by the developer of the LMS. Usage was a calculated variable that included the number of uploaded documents, average student hits, and average teacher hits. The correlation between average student hits and parent usage was r = 0.51, p < 0.001. The correlation between the student and teacher usage was r = 0.48, p < 0.01. The correlation between parent and teacher usage was low, only r = 0.06. The next analysis was confirmatory factor analysis. This included all of the items of the questionnaire. We expected a two-factor structure. The minimum factor-loading criterion was set to 0.45 (Hair, Black, Babib, Anderson, & Tatham, 2006) ; items loading below 0.40
were not used in the interpretation. The first two factors accounted for 39.17% of the total variance (see Table 3 ). The items were roughly clustered into the two conceptualized categories, knowledge of ICT/LMS (factor 1) and perceived barriers (factor 2). Factor 3 included sub-knowledge items concerning student knowledge of the LMS. Factor 4 included the items "communicated through email" and "participate in chats on the Internet" (See Table 4 ). Factor 5 included the ICT knowledge item "use of sound in the PowerPoint presentation."
To determine the reliabilities of the factors and to assess their internal consistency, we used Cronbach's alpha. The three scales that appeared in the factor structures had a meritorious internal consistency (Cronbach's alpha ≥ 0.8). For the items in the first factor (items 1 to 14, namely, knowledge of ICT/LMS), a Cronbach's alpha of 0.85 was obtained. For the second factor (items 16-21), a Cronbach's alpha of 0.81 was obtained. The scale was scored by adding the rating of all of the items and dividing that total by the number of items. The items of the two scales proved to be appropriate and applicable to a sample of Qatari students.
Regression Analysis
A linear regression analysis was performed using the mean score for the student knowledge scale. The mean score for the perceived barriers was regressed on student LMS usage as the dependent variable. The regression model indicated that the overall relationship between the independent variables and student usage was nearly significant at F (2,7) = 4.25, p < 0.06, with an R-squared of 0.55. This high variance in the model suggests that there was a strong inverse relation between the ICT/LMS knowledge on usage. Hence, we broke down the knowledge of ICT/LMS into two variables, knowledge of ICT and knowledge of LMS, and ran two separate regressions. In a second and third regression (see Table 5 ), we used a measure that separately addressed the ICT and the LMS knowledge items respectively. LMS knowledge appeared as the third factor in the item reduction analysis. The R-squared for the second regression was 0.56. Although the variance was meritorious, the regression model showed that the overall relationship between the independent variables and student usage was insignificant at F (2,7) = 4.3, p > 0.05. The knowledge of ICT was significantly and inversely related (p < 0.05) to student usage. Barriers were entered second in the regression and had a non-significant relation (see Table 5 ). Qualitative Analysis Results
The analysis of qualitative data shows that students' thoughts about and attitudes toward the use of LMS were not particularly positive. Some of them reported that while the tool could be useful to establish connections between teachers, learners, and administrators, there were technical challenges that limited students' use of some of the features. Several students stated that the LMS portal had few features to make it more attractive or useful than other Web sites. A statement by a student illustrates this point: "LMS has no peculiar aspect that pushes our teachers to use it." In addition, some respondents were not convinced of the necessity of the tool.
When asked whether they used the LMS, many students answered that they did not use it often. One student explained that this was due to the fact that most teachers never asked or required us to use it, since students were not rewarded for its use-many students may feel it is a resource which they could get through The fact that students did not use the LMS does not seem to be due to a lack of knowledge of how to use it. Most students stated that they had the skills needed to effectively use the LMS.
However, many respondents stressed that they were more interested in using technology for entertainment (games) and communication between peers than for educational purposes. In fact, students who reported using the LMS specified that they used the discussion corner more often than any other feature. One of the students indicated that "the good thing about the LMS is that you can find your friends [that is, classmates] and you can communicate with them." One possible explanation for low student use of the LMS is the lack of teacher encouragement to use it. Students stated that the use of the LMS tended to be limited to the IT class, which may indicate that teachers do not take advantage of its many features.
With regard to the challenges they faced using the LMS, students expressed frustration and negative computing experiences. Nearly every student user had, at one time or another, experienced frustration caused by a very slow computer, the LMS crashing, or the loss of important work. One issue that was clear throughout the data collected was the concern and frustration with technical problems. The dominant issue was the speed of the server.
The LMS is linked to the government's educational server system, and all the students expressed concern that the system was slow. In addition, the system automatically logs out a user if the computer is idle for more than 20 minutes. Students described becoming frustrated waiting for the LMS to execute a command, only to have the system automatically log them out before it could do so.
Another challenge faced by students was parents' attitudes toward the LMS and their skill in using it. Students stated that some parents did not allow their children to use the Internet because they did not trust its content and because they had a poor overall understanding of parental controls on web browsers. In addition, most students reported that their parents rarely checked their work on the LMS because they did not know how to, or they felt it was too challenging for them to learn. In support of the qualitative findings, there was a strong correlation between parent and student usage in the secondary data.
Discussion
This study examined student usage of the LMS in Qatar. The LMS has been introduced to 37 independent schools in the country. The correlation analysis on usage, obtained from secondary data of the 37 schools, indicated that there was a strong correlation between parent and student usage. There was also a strong correlation between teacher and student usage but a weak correlation between teacher and parent usage. According to some students, the teachers did not require the students to use the system. However, teachers at They participated in school and class competitions and games through K-Net, and winners were given an award during a school ceremony to encourage other students to use the LMS.
Students also uploaded information and pictures of projects they had prepared for classes.
Another interesting use of K-Net was the "stories written by students" on "Students' Voice," a section of K-Net. Students copied stories they had written and uploaded them to the LMS to share them with the school. Students then voted for the best story, and a prize was given to the author, whose name was announced on the LMS (K-Net). Students also recorded themselves singing, reading a poem, or telling a story and uploaded these videos to the LMS (K-Net). The last use mentioned was part of a school-wide competition to find "K-Net Stars" (i.e., those students who used K-Net most) and reward them.
While these reflections were made by teachers after the study period, they also indicated that students not required by their teachers to use the system were less likely to use it.
However, when teachers built activities in and around the LMS with a number of benefits and rewards, the students were motivated to use the LMS. In addition, teachers noted that parents did not encourage their children to use the Internet, as indicated by the qualitative interviews. Students expressed concern that their parents were not actively participating in the LMS. Looker and Thiessen (2003) made the same observations in regard to use. Children whose parents were not engaged in ICT, specifically the aspects that concerned their children's schoolwork, were less likely to use the ICT system than students whose parents were more involved. Qualitative data indicated that some parents did not allow their children to use the Internet for fear that their children would be corrupted. Qatar is a conservative Muslim society with many restrictions on the media and Internet access (Romanowski & Nasser, 2010) , and thus students are more likely to develop ICT skills and knowledge if they receive encouragement from their parents (Vekiri & Chronaki, 2008; Vekiri, 2010) .
There appear to be no incentives to use the LMS in the current school system, with the exception of some champion schools. School policy should hence develop a system of rewards or obligations to motivate the students to use the LMS and possibly provide refresher courses for teachers to help them understand the system's features. It is well established that teachers who set achievement expectations in class are as likely as parents to influence students, and their reluctance to use the system might impact student adaptation and serve as a barrier to full usage of the LMS (Jones & Dindia, 2004) . Currently, students may see schools in Qatar. Anecdotal evidence from teachers (see above) suggests that the majority of them welcome the LMS. They believe that there is room for improvement, indicating the need for a system of rewards and incentives to encourage its successful implementation. Furthermore, most of the teachers believe that they will use it more in the future. The study was likely conducted too early in the LMS implementation (only one year after its introduction) to obtain a fully accurate picture. It is also apparent that the basic self-rated ICT knowledge among students is negatively related to LMS usage. Teachers could easily utilize the skills of students with a high level of ICT knowledge to create incentives and motivators for them to use the LMS. Perhaps it is too early for its wide implementation in all schools. As of 2010, the LMS (K-Net) was given to the Supreme Education Council (SEC), a permanent body representing the end users of the education system (such as employers and higher education institutions) and responsible for setting national education policy (Brewer, Augustine, Zellman, Ryan, Goldman, Stasz, & Constant, 2007) .
The SEC is currently calling for tenders to upgrade the K-Net system applications as well as for a new company to train teachers, students, and parents. The results of the current study could aid teachers in developing programs for students with existing knowledge of ICT. A constructivist approach to LMS engagement is suitable for encouraging students and furthering the use of such systems to promote learning (Richardson, 2004 ).
There are a number of limitations that the study did not address. Several external factors
were not taken into account, including curriculum issues, language barriers, general structural changes, and the work burden of teachers at schools in Qatar (Nasser & Romanowski,
in press). All of these hinder the full usage of the LMS. We argue that for the LMS to succeed, policy must be established with carefully planned directives, schools must call for greater teacher accountability and integration of the national Qatar ICT standards, and a system of teacher and student promotions must be implemented. Further, it must be recognized that students might be less motivated to use these technologies to engage in academic work when other traditional means are as viable to do so. It is recommended that a further follow-up study should be conducted to examine usage among teachers, students, and parents two or three years down the road. Lastly, as various approaches might be successful in different contexts, we suggest that the LMS should be implemented in schools in a customized way to find out what works and what does not.
In closing, due to the rapid technological changes taking place in society, many students might consider the LMS to be boring and "backward" (Anderson & Blackwell, 2004) . Future studies suggest that mobile devices, such as tablets, personal digital assistants (PDAs), and smart phones, and the use of different modes of communication such as SMS messaging, are the way of the future. These new technologies and programs require ongoing staff training. The LMS might need to adapt to catch up to popular technology to become more usable for future students.
